BACKGROUND: Patient-physician communication often occurs outside the clinic setting; many institutions discourage electronic communication outside of established electronic health record systems. Little empirical data are available on patient interest in electronic communication and Web-based health tools that are technically feasible but not widely available. RESEARCH OBJECTIVE: To explore patient behavior and interest in using the Internet to contact physicians. DESIGN: National cross-sectional online survey. PARTICIPANTS: A sample of 4,510 CVS customers with at least one chronic condition in the household was used to target patients with chronic conditions and their caregivers. Subjects were identified from a national panel of over 100,000 retail pharmacy customers. Of those sampled, 2,252 responded (50.0 % response rate). MAIN MEASURES: Survey measures included demographic and health information, patient use of email and Facebook to contact physicians, and patient interest in and use of Web-based tools for health. KEY RESULTS: A total of 37 % of patients reported contacting their physicians via email within the last six months, and 18 % via Facebook. Older age was negatively associated with contacting physicians using email were positively associated with using email and Facebook, respectively. Patients were interested in using Web-based tools to fill prescriptions, track their own health, and access health information (37-57 %), but few were currently doing so (4-8 %). CONCLUSIONS: In this population of retail pharmacy users, there is strong interest among patients in the use of email and Facebook to communicate with their physicians. The findings highlight the gap between patient interest for online communication and what physicians may currently provide. Improving and accelerating the adoption of secure Web messaging systems is a possible solution that addresses both institutional concerns and patient demand.
BACKGROUND
Patient-physician communication is a critical domain of the quality of care, 1,2 and poor patient-physician communication is associated with poor patient health outcomes and low patient satisfaction. 3, 4 Technological advances over the past few decades have opened more avenues through which patients and physicians can communicate with one another; among them, email and social media are potential channels to enhance communication.
Yet the efficiency presented by email and social media sites like Facebook.com (hereafter referred to as Facebook) may not be enough to convince physicians to use them to communicate with patients. It is important, therefore, to understand patient interest in and expectations of the use of email and Facebook to communicate with their physicians, and how this may compare with policies guiding physician communication as well as what physicians themselves want and expect. Institutional policies generally restrict physician use of email and social media for patient communication in view of privacy and liability concerns. For example, the American College of Physicians (ACP) states that Be-communication between patients and physicians […] requires discussion and previous agreement before electronic exchange is initiated.^5 Although an estimated 20 % of physicians communicate with their patients by email, anecdotal evidence suggests that many do not engage their patients in discussion about e-communication prior to its occurrence. 6 Patients also appear more interested than their physicians in using online communication for clinical purposes, [7] [8] [9] perhaps because they face fewer barriers to entry than physicians, who must juggle concerns of institutional guidelines, liability, and the intrusion on their time. [7] [8] [9] According to the Pew Research Center, close to 90 % of U.S. adults use the Internet, and among these, 72 % visit social media websites like Facebook. 10, 11 Beyond socializing, users also turn to social media for health information; 12 % of Internet users have reported accessing social media to research health issues. 12 These surveys demonstrate the prevalence of Internet and social media use among American adults and the use of the Internet as a tool for health information. Several studies have examined the use of social media in different patient populations. For example, Greene et al. presented an early qualitative evaluation of diabetes groups on Facebook, 13 and Baptist et al. examined the preferences of patients with asthma for managing their conditions with social media, text messaging, and email.
14 Yet little is known about interest in online communication with physicians among patients with chronic conditions, especially with regard to the use of Facebook.
Accordingly, we examined patient interest and existing practices with regard to online communication with physicians, and characterized their interest in using email and physicians' websites for health purposes.
METHODS
We conducted a cross-sectional online survey of a nationwide sample of CVS customers living in households with at least one person with a chronic condition. The study was approved by the Brigham and Women's Hospital and Partners HealthCare Institutional Review Board.
Sample Selection
Survey respondents were customers of the CVS retail pharmacy, a large nationwide pharmacy chain, and were participants of the CVS e-Rewards consumer opinion panel 15 . CVS Health maintains a panel of 124,621 patients who have consented to participate in research and marketing activities. Similar panels have been used in research on medication adherence of caregivers 15 . The consumer panel was demographically balanced to reflect the U.S. population with regard to age, gender, annual household income, ethnicity, and geographic distribution. For their participation, respondents received small incentives, typically ranging from $2 to $5 in CVS ExtraBucks. A random sample of panelists who reported that they were over the age of 18 and lived in a household where either the respondent or another resident had a chronic condition (i.e. patients with chronic conditions and their caregivers) was targeted for the survey.
Survey results were collected during May and June 2013. Panelists were invited via email to participate in a survey on using the Internet to manage their health. The e-mail invited consumers to visit a website to participate in the survey, where they were further screened for eligibility.
Only complete responses were included in analyses; a 50 % response rate was targeted, and enrollment was stopped once the target was achieved. The targeted response rate corresponded to a targeted sample size of at least 2,000 respondents. The calculation was made to guarantee precision in estimation as quantified by the confidence interval width. We aimed to provide adequate precision for subgroups as small as 15 % of the sampled population with a confidence interval no wider than 0.1 (e.g., an estimate of 0.1 [0.05, 0.15]).
Survey Instrument
The survey had 32 questions, including sections on respondent demographic and health information such as age, race, income, geographic region, health status, and the number and names of respondents' chronic conditions. The survey also asked respondents about their use of online and offline (i.e. in person or on the phone) health information sharing and their attitudes toward using the Internet for health-related purposes. This section included questions on the frequency with which respondents contacted their doctor or hospital within the last six months via a number of platforms; questions were assessed using five-point Likert-type scales that ranged from BNevert o BOnce a week or more^for each activity and setting. Respondent attitudes about the quality and amount of health information online, whether and how such information should be trusted, and their interest in using Web-based tools for health purposes were also explored using five-point scales, with responses ranging from BStrongly disagree^to BStrongly agree^or BNot interested at all^to BVery interested,^as appropriate.
The survey was constructed iteratively by the research team and piloted among public health professionals with expertise in social media in order to assess face validity.
Analysis
Descriptive statistics were calculated to characterize respondents and their responses. We used multivariate logistic regression models to assess the association between respondent characteristics and their use of email and Facebook to communicate with physicians. Regression analyses adjusted for demographic and other relevant covariates including age, sex, education, race, ethnicity, self-reported health status, caregiver status, having chronic conditions, and weekly Facebook use. Respondent use of email and Facebook were dichotomized as "never" or "any" use in the last six months. Analyses were conducted using Stata statistical software (Version 12; StataCorp LP, College Station, TX, USA).
RESULTS

Patient Characteristics
Overall, 4,510 advisory panelists were invited to participate in the survey. Of those, 2,252 respondents (50 %) were included in the analytic sample. A CONSORT (Consolidated Standards of Reporting Trials) diagram is used to describe the recruitment process (Fig. 1) . The sample represented a broad range of age and income groups from across the United States (Table 1) .
Respondents tended to be well educated, in good health, and frequent users of Facebook. Compared to a national sample, this population was more female, less white, and had higher income.
How Patients Communicate
Respondents were asked how often they had Bcontacted [their] doctor or hospital^via email and how often via Facebook within the last six months. Thirty-seven percent of respondents reported that they had emailed their doctors or hospital; 18 % reported contacting their doctors or hospital via Facebook. With the exception of the youngest respondent group (ages 18-24), which used email and Facebook less than respondents ages 25-44, use of both email and Facebook to contact physicians was inversely related to age group (Fig. 2) ; use of email was 49 % among respondents 25-44 years old, 34 % for respondents 45-64 years old, and only 26 % for respondents 65 years or older.
Patient Communication Interest
Respondents were asked about their level of interest in and use of methods for filling their prescriptions, tracking their health progress, and accessing their own health information via a number of Web-based tools, including email, their physician's website, mobile app, and Facebook. Table 2 displays the full results of patient interest and use. Forty-six percent reported being interested or very interested in filling their prescriptions via email while an additional 7 % claimed that they already did so. Patients were also interested in using email to track health progress and access health information (46 % and 46 %) while 4-5 % of patients who already did so. Patient interest in using physicians' websites to contact access health information was highest among the four tools, at 57 %, with an additional 7 % responding that they already do so.
Correlates of Use
Patient use of email and Facebook to communicate with their doctors was associated with a number of demographic factors (Table 3) . Older patients were significantly less likely to use either email or Facebook to contact their doctors (odds ratio [OR] 0.57 and 0.28, 95 % confidence interval [CI] 0.41-0.78 and 0.17-0.45, respectively). Non-white respondents were significantly more likely than white respondents to use email or Facebook to contact their physicians. Lower education attainment appeared to be negatively associated with emailing physicians, though the relationship was not consistent for In line with data from the Pew Research Center's Internet & American Life Project, which found that 85 % of U.S. adults used the Internet and that 61 % looked for health information online, our study results indicate substantial patient interest in using online tools to manage their health and communicate with physicians. 12 ,20 Yet despite their expressed interest for these opportunities, many of which are possible through electronic health records (EHR) systems developed and used by many major hospitals, few patients are doing so. While 57 % of patients reported an interest in electronic access, only 7 % reported accessing their own health information online. These results highlight the disconnect between patient interest and use, and suggest that patients are perhaps not aware of existing services.
The fact that 18 % of respondents reported contacting physicians using Facebook is notable, given that most institutions actively discourage social media contact with individual patients. 5 Even the 7 % rate of use among patients over 65 is impressive, since the percentage might grow as the average age of Facebook users rises and familiarity with Facebook increases. This finding is limited by the fact that we do not know how physicians reacted to being contacted or the nature of any communication. The survey was restricted to patient behavior, so we cannot make claims about physician use of email and Facebook. However, these findings do suggest a potential discrepancy between patient interest in communicating with physicians and institutional policies on social media.
Although the percentage of patients contacting their physicians via Facebook was unexpectedly high, the fact that patients are attempting to do so was not surprising, given that 72 % of online adults use Facebook. 10 It is important to note that this figure should not be interpreted as an estimate of interest among the general U.S. population, but as a signal of the interest in contacting physicians via Facebook by Internetsavvy patients. Though data on contact between physicians and patients on Facebook are scarce, patient interest in using Facebook to communicate with physicians has been documented. A 2011 survey on young asthma patients by Baptist and colleagues found that 59 % of patients were interested in receiving information from their doctors via email, and 23 % were interested in doing so via Facebook.
14 In a 2012 letter, Pereyra-Elias et al. described a survey of Peruvian physicians in which they found that among the 121 respondents, 14 % of Facebook users were 'Facebook friends' with their patients. 21 Lastly, a 2009 survey by Moubarak et al. revealed that 15 % of medical residents in their survey would not automatically decline a Facebook friend request from a patient, acknowledging not only that patients may contact their physicians via Facebook, but that some physicians may consider reciprocating. 9 Secure messaging is now provided in many EHR systems. 22 This technology allows patients and physicians to email each other in a data-secure environment, and its availability is likely to increase in the coming years. The Medicare and Medicaid EHR Incentive Programs, which provide financial incentives for meaningful adoptions of EHR technology, specifies patient use of secure messaging portals as a criteria for Stage 2 meaningful use. 23 However, despite the increasing availability of secure portals, many patients will likely continue to prefer the convenience of personal email and Facebook to the use of portals. The very features of secure messaging portals that make them secure, such as restrictive passwords and the requirement of additional logins, can be deterrents to use for patients who prefer the convenience of personal email and social networking accounts. 24 For example, a 2014 Institute of Medicine report on patient use of sites like Facebook found that while 76 % of American social media users worried that the health information they shared could be used against them, their interest in sharing this information online in order to improve their healthcare and the care of others far outweighed their concerns about data security. 25 These data reinforce our findings of strong patient interest in electronic communications with their physicians and the need for secure yet easy-to-use communication technologies.
The generalizability of the survey sample in our study is both a strength and a limitation. Since our sample was selected from retail chain pharmacy users, Americans who do not use retail chain pharmacies are underrepresented. Previous studies have shown that chains are less prevalent in the lowest-income regions. 26 Our use of a Web-based survey may have also introduced bias. Although Internet use is prevalent among U.S. adults, those who respond to Internet surveys may differ from other patients-in particular, they may be more technologically savvy than the general population. This may have led us to overestimate the frequency of email and Facebook use and the level of patient interest in using those means to communicate with physicians. Thus, we would not generalize these findings to all Americans. Rather, we would expect them to be more representative of a population of Internet-facile consumers. Our respondents were also more likely to be female, Asian, and have higher income as compared to nationally representative data available from the national census and 2012 Medical Expenditure Panel Survey (MEPS). Despite these differences, however, these respondents matched closely with national data in terms of age, geographic distribution, ethnicity, doctor visits, and the presence of chronic diseases such as hypertension and diabetes. While we must exercise caution in generalizing to the entire U.S. population, we can nevertheless draw useful conclusions from a national sample of online-savvy retail pharmacy consumers. As with any cross-sectional study, this survey does not allow us to make any statements on the causality of online social media use for health purposes. However, it does provide a more detailed description than previously reported of the ways in which consumers are using online social media with respect to their health. Our survey is also limited by its narrow focus on patient interest in communicating with their doctors rather than with other non-physician primary care providers. In negotiating between brevity and depth, we chose the term 'doctor' because it was easiest for respondents to conceptualize without additional explanations. As previously stated, this study focused on patient behaviors in communicating with their physicians. Therefore, we cannot comment on how physicians are using social media to communicate with their patients and whether physicians are reciprocating patient communications via Facebook. These questions require further examination.
This paper highlights the considerable interest patients have in using Internet tools to communicate with their physicians. Given the importance that patients place on having access to their physicians, physicians and their institutions should consider how best to permit and reinforce the use of these channels. This interest in the use of email and Facebook to manage health and to communicate with physicians also illustrates the need for physicians to adopt widely used technologies for clinical communication while ensuring data security. Adoption would also allow physicians to take advantage of situations where patients are engaged in communicating with physicians. Patient interest suggests that, rather than prohibiting the use of social media between physicians and patients, physicians and patients alike should be educated on the proper use of social media and how this tool may be harnessed for clinical communication. Improvements can be made in raising patient awareness of services that may already be available online, such as refilling prescriptions or accessing health information. Moreover, this study raises questions as to how physicians should best address patient interest in using email and Facebook to communicate with one another, and the proper steps to undertake in drawing communication expectations and boundaries within the context of new technologies. Future research could assess physician responses to patient requests over social media platforms like Facebook.
